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Fuel cell reactions invariably involve oxygen reduction at the cathode.    Normally the fuel cell developers concentrate on the anode electrode since this is involved in the combustion of the Fuel and hence directly involved in the performance of the fuel cell.    However, the counter cathode reaction is also equally important and developing suitable electrode which can promote oxygen reduction reaction in an appropriate manner in terms of the suitable electrode, reaction kinetics and also stability under the operating conditions and atmosphere are important factors that have been considered so far.

However, it has been always advocated that Pt supported on carbon or alloys of Pt are the better known cathodes for Fuel cell applications.

There have been various attempts in the literature using various other types of alloys, (mostly non noble metal based ones) some complexes involving phthalocyanines (may be mimicking the biological systems) and some cluster compounds.

The above materials have been chosen with some prior input like they function in natural systems or they have some parameters like (reduction) potential appropriate for oxygen reduction.

It is however necessary to consider a few other factors in conjunction with these basic postulates namely the reducing capacity of the electrode or to effect the transfer of electrons to the substrate ( in this case oxygen) based on its acceptor levels.

The further few points to be considered are:

1. In biological systems the reduction reaction takes place in an atmosphere and how does this alter the reduction state of oxygen has to be carefully analyzed and appropriate remedies to be sought in the practical chemical systems.

2. It may be necessary to incorporate alternate cluster systems not only matching the electronic energy levels appropriate for charge transfer between the electrode and the reducing species namely molecular oxygen, but the formulation has to plug in information on the stability, kinetics of electron transfer and also the possibility of the system formulated to activate molecular oxygen on its surface.

3. It is possible to bring in new concepts like MN4 type clusters which can effect the reduction of oxygen in a facile manner from the point of view of energetic.   The relevance of these systems to satisfy other conditions has to be examined.

It is hoped that newer insights will evolve on these points and any other points that may arise for this important reaction 
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